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^■z\^jl 96-9774 2/25 

R'O'.CF (CF 3 > CF 3 0] n CP(CF 5 ) OOF 

R'-feC,-,*! alft+AJLlM»M»l»+ 4| CF. CFCCF.CFtCFj QC F- 3 4*1 4»W : n* 0. 

1 it-fc 2«|<t. 

■I*** **i *fl4.11M21*('WH-te 4| «4] K l O[CF(GF l >GFA] n CF{(7.}O0F«| 4ft+£&lHM 

-1*** *«! 13, 271, 3415. IMMt- «MJ *A»1s. 44W«I 4**1 

*4^»V Stl^^J, °1 -IHMfc ^>*H F'.CF,) 0 0[CFiX)-CF t -0]„-CF(X)-COOA£t <f*4 

*1H*M, *>1 ^ Xt- 4£+£-E.4«MA ^U* 43*1:2, m£ 1 »M 5^) <tM=- 

*r£~*i »it4-£-.s. i^^-g- 14*-* Sl-fer go] atj.. cl^-Sf- ^ 

>l|2 > 593.737i(^^^^ 4404* 4) C,F U COOH ^ C.F s ,CF£OOHS. i^il-fe- *Jp-AS.?H?- 
JJt?->e.-*l3^4 Qlfsl ^-§"ll -S-JL-q^ H)^s|«H Sl^. Hfl-f^i- ^« 43.600, 433*. IS-JfiJial v"K) ^ 
43,699. 156X(*-ia.M 4-tMtt "UkM Kr'C,F„COF. R ( 'C ( F„CH^H ^ Cr.Fi,CH 3 OH^ -*l-t«M -g-f 

i^wni Sl°H. 14 «HHM wha* *M ****** 4-m 

4 e -5-£ *4 VjX^n ^iaMixi^-te 51.P-A .«.?8-§'OV °j/-lsH #4. R. E, ^jlas] -a-* 
COr ^anofluorine Chemicals and Their tpplications , "fialA aM*!*., ft^H. 1979, 4°1*1 

222-2231 H-fr 4*1 «^-£»LflM« -4**H1, <M UX)pphi>«U 4*1*1- 

u*t. -ft***.*"!* 44*4 4*4*- a** ^"t^os. i0 j ^-g- ^7i| *|4H4 * 5tf4-tr * 
^ ?M*H "1*1 «tf K.. >HH|5. ^ W. A. *l^H , * t i -a-*l (terminal branching) * ^4: *1<H 
4-1- *1-fr*$-S.4*i 3.ul 4^,' J. Phyg . Chem ., 71, 1967, p. 2075 - 2082]*, $r=3 WiS-W *\*\ 
4t SKKV-sl ^a^M 3*1 -S- 'l** 3-$.$ 443 *44*-4 <84 A'i 4 

=i {lower critical surface tension) -5- 7|-^-S- TS-*|ji 514. ■fr'fl -&°>^ ^tH^I. E. F. «(■>?, E. G 
^>?-s3 ^ D. A. ^l^RXf-^l^ -S- i rS..a.^sl J, Phya. Chem ., 58. 19S4, p.236-239> 

^ *4iaM 44 ^91-^4*1 4^ «Mi« ^ °H 4t °J^1 Jt^ 

^e^>, jsJE-.^ *=»l^l ^-^^ 50-l<JOppm)o»^ *4 °V 

4*1 500 10 f OMwm)^Al ^-g.-|^ I'd ^-fr ^Ml ^^M^rjclfe ft 

tfii^ti Si <b) ^l-^s.'fl^.^Vl^^^ ?rS.AHl 5+5.4">l£- 'l^[4?l 

^S.A'i •i-f^.af"'!^ H-^-e-, (2> ^H^-?-i£-{/<]-g-£. "tf^^^l^fl) ^i'd ^4-^4»li 



^•S-ja. 96-3774 3/25 

«*4 **** W VIM* * + 

44 *<l4 n 44** **** 4HM 4*W«4W« **** « 

43+^1*1 4**+*. ^ 4^4 44* «1* * 

4***sl4*a4*«W W*a.*W> WH- 4**aH*a 
4Wf44 4*«HW* C, 44 44 *fc *4+ -1** ***** *™ 

^ *4*W. 1 ** S>M ***** * ot "H^**- 

A4*|s. ***4 *****. •!** "l^*- oVH -' * 

f., .}a«riM*. * 44 4I«U*V &4. ***^ ***-«M* *t»4 44*4 ***** 1+ * 
3 «) =.«*°1JL. *+*4*1* * ti?W£.^ Sl4. 

* 1W4 4****<4** -a4«+-»l^*«J *>* JL '* ***»Ws.*l +£44- 4**4*. 

4:4*114. 4*>i *** * *«■ 4<g * 

+4*4 m 444 ** 4* * *«1-**W *^ * 

* *4* HHMM*"! *+**- • • 

^ 4.g*.«_s.[4*A 4** 4«M*-Wfl* «W * 



R r CF 4 0 ! .CPCF,0]XFZ 
CF, CF, 



(I) 



W R«t- 4*+** A l** "W* * 




R/— ( F 
R r 




R«' Ri' 
Rr' Rr' 




Rr' ««' 



R/ Rf' 
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**\*JL 96-9774 4/25 

<W R* *J»| *J«..4j^«M«ia, 1 83) ^^«a>, n* 0 iflxl 4 10, Bi 

1 SL-fe 2«H, -COF 9LZr at* +ia|«H r o H z - -h, -X -CF,H, - 

CF.X, -CHjOH, —COX, —COR, -COOH, -COOM,,* -CO0R, -CF,. -CONRtt. -CH*NH fc - 
CHjNCO. -CN, -CH&COXt, -CHjOSOaR,, -GN^R," ) 1( -ClfaOCOR, -CHjOCOCR" =CH«, s. 
-& -(CHj)«Si0r -X-fe -F, -CI, -Br tfe -I"]*, ttJL* 2»3% x aLfc -g^a) 

»U. v-fe l. 2 air Hjl, R «il R't W H a* ^i-^=&H. c,-,» V*>. °>3H, C, 

Cio S-fe- C 7}^J at "l^sl aV-5K-=r, «K^«}o|^>4 -CONRH's] ^ R" ^ 

VM4M. CmsI T>=a»i)-§- ^tM, »]5J-er "Hi 44 4«|jLxif-i| sal 

^•li * f^AS 4**4HI. <M)A>|. 4* 4* 4*^ ^4:^4 

4£$ fe£*14* 444, m£ z vflxl ii a| 3+44, 

*4 A A It ^14 *«4|4 ?3z4\^J] r JLE] ^^ts] «F"^ 44 -^4 

5.^1, ^, i-fr &t*!44 ^4: 5t« *MNM, CF 3 it &F*H gtfg ^ Xl-fr 

44 *H4 4 ^ si*4. *4*^jl * *^i5.?v ^t 

^^-^ fti«*n flj**^ w!^i^?i4 ^^i^ 

4 C, ^ 4-*l*W. *fr4^!^^^ ^^?^14. 

•1* #A2L*i **5L^4i fl-IW*. 444 *4 ^71 -S-^i^KBCF) 



4. 6-3^) >a»f*± ^]t l *I4 fl-iM f ^5.^4 ^^£1 jt 

«l ^fl*4 i«l ^*l t iMJ-iH ^.ei-gr^jSL^^-^^ 5-44 ^ *M4. -M. 

HS+*04t ^ 20f «x 0 14^1 ^l**AAMia4*t«*> H-JSJfi ^^^14. cj 

^-Er<>l 6-^5] jig] 44«] *<a*}7| hU^i ^-f-g- -g-efl -^b}4^4 4^4. 5— « 
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4*1 «-9774 5/2S 

si *H *WI *4t * *4*» *4** 4-«l*M* ««K 44*4 * D| * S """* ISJ 

*«HM-**S*« **Ms* **«W +>W4* * °1 +*44-M 44 

* 4-.M *4** «* **** 3M«*(iw * 

3 -g-x. i*| a At-JL 1982, J*. «WM *M*M 5tL«H. 

k^OF-i-n+l CF,-CFCF. <■ R,CF 8 0[CFCF,0]„CFCOF 

CF 3 CF, 

*1 43-414. **** **A*M£. 51-^^ * -COFte ^txii 

<***1 -iHr Ai=*f at ««b] Jit-**. 4lM«Mte AAJ£.# 4**1 
«4«H (giymd* ^ 4M »04 +4**V. 'M- «|+ *U«I«M. «1* 

-80S <-W lOOt, aHM«Mfc -30TC + Sl<4. MIA* 4* 43* -ft* 

$ fioj 4^ ^ «H* «> 5044HM. **** * "ft** *4 * 4.J(HI °l 4;** +4*i 

i q?)sHM ^*W-. Jt4 ** "M* 4-t-ft *+ <-M ft 1 *. 

It** fl«H. 4-"M- 4** ***<M* *t l *«£ <*H- * 

?H *+jl S+ASWx-S- J^HM 4^ Ws* 4'V*4. 

^s,^ ^r-fle) -s-i^, 7]^a|AA m + &± *4-*Ai 

/ fX-cf^ocfoof (II) 

CF, 



-CF»0 CFC FtO CFC OF (KI) 
I 1 
CP, CF, 
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i?iH-?JL M-9774 6/25 



CFg— ^~7^ CF 1 0£CPCF l O] J CFCOF (|V> 

CF, CF, 




!CF,J^F — { F >— CF.OCPCOF (V) 

CFj 




CF.iCFJi — ( F ) CF,OCFCOF (VI) 

CF, 



{ F \— CF.OCFCOF <V ID 
CF,-^^ CF, 



0 F NCtXFjCF.OCFCOF 

\ / 1 

CF, 



(HI) 




«X} 



CF, 

-B-i-tf tt^*H*14. *1tt -fr3.*l|-fc, <*l-i -t^ ^ °14 -y. »M^, 

SHr-a" ^-rt-f.^^iJj^l^^.T- "KRYTOX" ^ "FOMBLIN" 1 . 0 -^. -*f>qVs|-fe-«f. «|4r ^ £ 



-S-Sl^i 9$-.g774 7/25 

Ind. Eng. Chem. Prod. Kes. Dev .. 1982. 21.515-519] 4ii>. 
^ +Sj|^. 44&<g4. 4£^44, 'I**. 4 Hi*»- *M. *4 44, 5-44 44 Si 

^^^on ^-3-4 ^ it* 4 4- -W*M 44 4*13-4 4# *jl<h| 4~§-*H. **444 
44- 4*1 H4444£-4 4-S-44. °*4r ^4 4*^- ***-bM£* 

«44<L Jf., 4>jll1°U 4* 3-444^-5-4 4+444. 

*4 44- 4**(D[}«I ^4 41 4-S-4- 4*M #44: 




* 144 £4 i*444 444, 444] 44434 44*1* 1**=*. "1* 4-*H 6 fl4, 4£ 
4*- -d-S" 5 ] M4t 4 **k<z. 44. 

444M4 a* HHhfe -£ 44 4444 44*1 WKr *»I4 4-3 4 44 3-44 *»4. 44 
aJ4?4 4<±. l».£*Kv.jLi||^{CC) £4*. 4 2+S.44.E.4 3i«4 20% SE-52 tJ'U* 4444 -r^ 
444, fMr3m OY101 4* 44 4 +-2-44 "fl44A5l].sL-3. 4444 -f ^r^^Ai^ -£ 

4 -S'44 4#+A».<4f-A 44* 4HM+41MO ^« <44". 444#4. 44*4 444 
Ok) £*Jjl4 44 44. 5.2243-S4I4 4344 sTaJJ.'d *-¥-*44* ajl444 445*4. 4 
44 *4< M F NMR) £44- 7S-85ppm HSMM 44 34 *4 4H4 4>U4 44 4 *+S.A#« 
5) -g-t-i-4 44444 «wi 4S-4 4-4/44* JU4, 44 34, »4 

+4 CPCl, 4$JL4 44 444 -r26ppni»i|4 4444 -a)F 4*4 44xt4. 4a ri-i^U^dM- 
=H4 ^SUMGC-MS) 4:4* SE.it 4.+ 3*4 44 44S84. »l-445+4-Ji.&ii.fl« +4 

4 s. **. 44 i44 CC 4*!4(9&>-i- 444. 

«4<* l 

4^4. -S-^si- 44(5.0*, 0.03-g-, 44. 45-4 ACS)-£, £.4444^(42.4) -44-i!: 
4. 4+ ia.44 4 4^ 444 3?-«l -s-S 44 *4A£i(250ml)4 ! 7-44 5<ta4 (4.H.-2- '41* 

4* ^-S-^M) ^ (ClUOUUiW(4r.«|«| ?tl44 ^sfivj 4-? : 99»>«? « 

44214. 4 5i44 ^-M-ilW*.*^-* *iAM •§■^44^-. ^ CJi£OP(fl5% 

lQOg, 0.26-£>-S- 4^4*11 4I4«14. CC41-4 144 244 fl4§^-.«-i«XJa^ ^4»1m(80« 
£s.4 55g. 0.27-&J4 4^ ^^^-5- ?-<9 454c^ 44 444M4. 244 ^4 444 4-r- 

4 -f-?-ii3i|44 4Ci43g)-2- *E|4-sa4. -S^-ii44^ 4£ <5C, IR ^ "F NURs. ^4 4H 4 
44 4-S- 4444 76%^ 4^4-^- 443 1 f-?-i.44-E. ^4*. 

- 2 9 - 



-Ej-ffJ-g-Jl 96-9774 8/25 



CF 3 otcPCK,oinCrcav 
I I 

CI-. CFi 

* •f'S^Mlv alld^CM n=0:45X, n*i:309& ^ : 17%-s*. frM4 SU. * 

»!&<¥-.2Jft.*|ftMti **** -fr^AflM** 7j*jLj. jg£ Ml 57% ; 20%^ 4 It** -4 £ 
■f-Ap-**- 4H1 -frg: <sl t!|^»^«.s = A^4i 44°U **U4. ^ CiF,OCCF£F,;'CF,o; p CK 

i/A|o|| 2 

l^fff ir-5-(7-06g. O.W2*J*, £.4»1 "H^C^^ 4*fl* -8"*4 4* ^ 4*. 

4 U*t« 250ml 3-^ -g-ir ^4:^MH <H-jfl Jf-^ 4t4°J«lg-. ^-M 1 

5 3 HI -*4*>S4. c l i**^! s1£-r*-M4-^<*it-M4 4*.^ -S-f-^M^) 

(62% fc-M 163-%, 0,355-3-)^ ^14^ 20*^ 3*1 O'CS- HT<M*i4. 
*14-§-rA^5.5.^J^ 344iMe5.4s> 0.384*)-& WuH 43 3 44*, 4* JM14 -S--J 

-f -tS-frjL* 7}*x|5i4. 44* *-f.s.3.*M £ 4<207*;-£- **144, *l r d^-*|_^l 

GC-MS 44 4 GC S 1R.S- *4 4 4-§r *4* 34. 4^1 -8* 4/14*1 

Efl%£] ^-^JLJU^iL ^IHJ^ *I^4 A I4*M> *4A4*1:el *1M% 



CF, — ™CF t OLCFC:K 4 0] B CFCOF 



CF 3 CF, 

4 °1^*fl£ £*4.v- 5U*»f T o) 44*s] n = o:51^ n = i:4L% « ]i=2:ti%*l5UA 

4, +-8-* 4**M *^44jl-s- Jlfrc-s. 4»* «« 5&»S4. 

4, 4 95%*1 ^*(m««* S$-3Kt S-*.?. 44rf4. *l *-i|(l0|5J* 24 4 *tf 2Qral4 £ 

4 ifHI 2.^44 4<r*-4S*)il *. ^*H*C4& £ 'J) 113^41 -g-*M ^^^J 44*1 £^-<L*H# 4* 

2*1 *, Skt 4-Liai^^L 7ja.*i-/i.v. ^^o.^ 44 3-2.A £-*l4^ 7.84gjq 

fl-g^l ^HH} 4(4*! : 82-MC/0.13JSO. 




CF,— < K ) CFiOCFCOOH 

CF a 

4 o]3t*l o[*j*M|^ 4^414. 44-t9| 1R 'M* 3.2«l,a*«>|^ d*. -oil iX^^I^- -?Lft 

A^i, 4 ^Jil4 ^^14^t 5.65ol-MMl-*N:- u fl-^- 45^.4 ^-JLbUsi* Ja.fl4. 
^A|<M| 4 

H-*H 3« 4 4M-Hr*1 ^4^(7.7(5)^ ^7(4 7^ ^[#{3-^ 4e4|isiH ^.4s1H alA)*) 

4*t*A IMmt 3^ *\r4«st *4^-M*l -r*S SflmJ4 ^^^(4^) 113«fl *«H4S4. •r*4 

»l| 1R 44- 5.55nlii^.oflAl *^4*| 4e.5t^ ^iallaj7|. v-i o]>j. 4444 ^.71 G.<H.-'-g4| 
>i <^x44 •J*] *i%4 ^ ^14 *444 «i-S- ^4^1 °^44-^ 4^1 *4^I«14. 

- 3 0 - 



$>ti$-JL 96-9774 Sm 



:f,ocfcoo~ NHr 



mexti)* iM«n m-h* *m 4**ta*h *i*M ^) <w*Ji5* o.toso* -<«4-ar*^ 30% bf 0 



^ov ja.-K>Sl4. IW^*]-* *°JH ^M?!^ -M* 

*lM *-*HHb ■S-'fl -T-^l 3.fl*(*a i a; 113*11 -§-*M*l, -Sri "H* * A 3^-^ *!■ 
±1^9.2^1 ^^5] i-JtfJg ji4HM8 :55--59tJ. 






-31- 



^irJL 111/25 

^ o|444r£ ^ts^oflj, ^-£4 -££ s ^ ii-O :»96 y & n=l : 5% ft lS*4. IX. £4 44 5. 
•M-U 44*4, GC-MS* M 44r. «KJ«±4. ^ 3.4 -4^-4 44*4. 



x ,M*if 6*1 *>W =L{9.2gj-S- M0ml4 44- *«*>:^L«fl ^jz. A44i1:20k)4- 444.iL. o] £^£4 
-£3*14 *I4*] ;^!:45i4. ft* *4 *H*--ir j ;-4±-a4l 4-*M<L 4- °1 4r4^a.-|- <?.<y ifl_*«« 

*Q4 ^IfSlti*^ -^^-M^t ^4|4 #fl>4 Dl^Aj^C^ ft] 7|7j-5q .Ji." S-MOa 

*«*H + 444 4* ^T|-i- ^*i^oi*| £4^*11 \M 4*4* 4 4 ^444 44 ^-2-.^ _& 



\« *I4JS| *l^*!aiirr 4-*4fl4. IR -g-4 44, 3.G4a£> 44^4* £4 o>4j= 4cy) t 5,82n|ii^- 

*Dfe -7}^.^^ H j1iL4 ft H .2.4, 4.374***11 4 -fa" ^l-g-Jl *|4t£ uffjiS.^ 4=.^ 4 44*4. 

GC--MS**] 4«4 -7-*4 ^JiJ^iL^, zz. 44 44 ^ .£*]-■■ 4--* 4 4*4 4*s>fc- J2.4 

£4 44*4- 



.a._£.il4 *iiK3.56& 0.021*}*, J : -44 ^4 zi«±7) ijl 4^ 

4 4*JSl 250ml 3 + ^ 44 ^i'-l^^ 4-4* ^ 4*44 t94tfW| 444ti4. 4 ;*4: 

3J4iflSi4. 4-S- ^ 25#4«<1 4*1 o"C3. *3 44d4. 444 ^v^jk**j<.**84 *44^ 

(32.78, 0. 197*3 -ar 30-1HI 24 4 44 444214. 44* -g- 1 ^ Jaift* 4- 4-£r°_5- 4 

4-4314. 4^4 44*1 444 S-^.j^i** &(l66g)£ 4*144. 4?14 4 fl^iiM^ 44 
* ^1 4^44^-4 C' 4*J*-M **-SL44i *fl*-M6»}, 



4 4 a 4 44 4*11* ^4*1**1, 4 444-4 -kit 4*H^-M GC £4°jl 44 «: 44 n=o: 
81% H «=l : I9»*|ja, *^4^ E ^. sH S5»a4. ^t GC-MS 

5. 44 v| 4*J42i-'».4r ^ 44 °i|4=d "lI'a^l^Hl.M iL4*«l 44*4. 



93% ^ n=i:7%4 ^-fc ^Jr* 3Cml^ ^il 444jl ^4«j 3^^ 5 i 7K^-*fl x|^4. 4 

44-**ll* 44** *-?r*H 4444 -if 44%-(6.7g. H4 ;87"c/0.5JLi2j 



ilAjo(| 7 




8 




fe«A|«| 9 
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(CF,),CP— / F \ — CF.OCFCOOH 

CF, 

•3 »I314 •l-tfSM* **«Ma4. IR £4 34, 3.J u 'a-S4l4fc- feS* -OH AJM1I44 44st-a 5.64 
o1a*^H-fe. 4 4JLSL>H 44*i4. 

44°ii 10 

99] aj. »1^*(6.2«)^ Mm1*J =.<4SH<J-Jl<$) U3<>n -f^^Jtl *«H pH *H4* 44SI 
*..«« «y «ff<»4 **tM* ^4*1 *»W -f-44sL4. »H4 -M* 54M44 4444 

(CF,),CF— ^ F V- CF a OCFCOO- NH<* 

2 °13^ 44 44* +-f*»3*4. LR-£-*| 34, 3.24 <£3-k #4-^ tf£ lififV 44 

i)L oi-v|4 6.o4a&«l*tfe 4^Ji<d *s4- 44#4. -iN-fr 1S7-202TC44, 
t -g-444 4H>45a4. 

4)A|0| u 

-£-*H 13 l^-fr 4*44. A**}- *fr3-(2.59n. 0,022*), 4S4°J(lMg), H 4-S~f 5-M.5.*4Jt5- 
-MA^> -f Jfi^ 6 l- C -(68S6 £5.4 lOOg, £*&*U. 25t°fl4 14^ ian>4?5l4. 44 

4. Ml-S- SS^S" OtiL *S4t> * aQ^-S-^-AS-Si^^S -f.S.4 402. 0.19*)-g- 30-J#:41 

^^*><tl4. li-S- ^-S-^r 44 4 444 244<H| =t4 4 4**51 4. 

^ **5.*fHtf *M4« 4*+±a<4** *)nt* -IttqMHlMO ns-^ *?.s.«|- 
4 5. 4).^(52S6) 



O F- N(CF») a O[CFTCF,0] n CFCOF, 



CF, 



I 

CF. 



•3- -^421.2.4, a l "iKi^ivHl-M CCS. 34 n=U:?9%, n=l: 12% * n- 

2:9%<>M, frtf 45.A<-i 4*1^£ 4€±£- 44 60%SS14. 

4 ^-tiS-fc ^44 3«H4 3-4 T-if-44 44>£4I4 4 Y-<r ^jlH44 thS-44*. ^441 MI44 
i»\ ^i-*4H 44 ^14 3.4 •tf-SS-S- 444314: 

O F N(CK»),OCFCOO- NH.' 



-33- 



96- 9774 12/25 

•^•Ittftl «}-g-°_SL 4*4* -HH^'liLfr (JC— MS"- ?3|J =L c\ >£ + 

4. 

<4| HM*l ■fr/.hx? MM* -4-&«sH : 

<^V^>— CF,0C1- , 00F 
CF, 

■ 

<^T^ — CF,OCF00F {61%), 
CFj 



a-; 




F 4 CF.OCFCOF (35%), H 
CF, 



CFjOCJ-^OCFCOF, ^ 
CF, CF, 




CFy 




CF»QCFCF a OCFCOF (Z^J. 



i I 
CF a Cb'j 



( y£y l— CF »OCFCOOH 
CF, 

-M^|o)| 13 

A §Bf^:iL«« ^£4, ^£|JL, -g-^of ^ pH *«|4MH *M"M, * 2Gg 

* >>^-fr *4^Sltni, olnH tf* -&*-S-fc -tfV* tf'S* *1*4. oM-H. -Sr^i^fl »fl* 



^*\$-3>. 96-977* i:i/V5 



/ F V-CFiOCFCOO* KlJr 
^ CF. 

s|**3.A-« *"!*'+. 'T N'MRJ* IB *4 Hflfc *1 * 
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